In this study, it was found out that ion chamber measurements of cosmic ray fluxes during the last solar cycle ending in 2009 differ essentially from neutron measurements. The ion chamber measurements utilizing geomagnetic aa index as proxy for the years between 1868 and 1936 produced excellent correlation to the global temperature changes for the period of 1868 to 2009. These results indicate that solar activity changes may cause climate changes.
INTRODUCTION
The researchers have published numerous studies indicating fairly good correlations between solar cycle activity changes and the global temperature changes over the last 150 years. These studies represent correlation between the global temperature changes and the sun cycle lengths starting with Friis-Christensen and Lassen (1991) or the geomagnetic activity aa index variations (Cliver et al., 1998; El-Borie and A-Thoyaib, 2006) . Some researchers have studied sun activity changes in the millennium scale utilizing cosmogenic isotopes Be and C as proxies for sun spot numbers and cosmic ray fluxes (Usoskin et al., 2005) but the correlations are weaker.
The correlation between the two phenomena does not itself present sufficient evidence that solar activity changes may cause climate changes. Additional evidence can be found in a study of a mechanism through which physical and/or chemical interactions affect the climate change. Svensmark (1997) and Svensmark and Friis-Christensen (1998) were the first researchers to introduce evidence about the phenomena on solar cycle variations modulate galactic cosmic ray fluxes in the earth's atmosphere, which phenomenon could cause clouds to form. They argued that cosmic ray particles collide with particles in atmosphere inducing electrical charges on them and finally nucleate clouds. Kernthaler et al. (1999) and Jorgensen and Hansen (2000) have presented doubts about the existence of the pattern claiming that the evidence was too weak. These doubts were consequently dispelled by Svensmark and Friis-Christensen (1999) but later Marsh and Svensmark (2000) found out that the correlation was good and valid for low level clouds (< 3 km) only. Palle et al. (2004) have confirmed these findings.
MATERIALS AND METHODS
This study is based on the analyses of data, which are related to the different parameter changes caused by solar cycles. These parameters include the following physical measurements: Global temperature, aa index, CO2 concentration, ion chamber measurement, and neutron measurement. This data is available mainly from the data bank of The National Oceanic and Atmospheric Administration (NOAA) through internet as indicated later on in each specific case. The only exceptions are the data of Yakutsk ion chamber (station ASK-1), which is available from the author and the muon data created by Ahluwalia (1997) .
In the past, researchers have generally used annual values that have been filtered. In this study, the author uses the mean values of solar cycle to eliminate the impact of the changes in the sun activity during a cycle on the calculations. This is justifiable given the fact that the focus of this study is on the long term variations.
In the linear correlation calculations the Excel functions have been used available in standard PC software.
RESULTS
In this study, the regression lines have been calculated using the solar cycle mean values in the aa index (NOOA, 2011a) and values indicating global temperature changes (Jones et al., 2011) . These values and CO 2 values are listed in Table 1 . In the past, researchers have generally used annual values that have been filtered. In this study, the author uses the mean values of solar cycle to eliminate the impact of the changes in the sun activity during a cycle on the calculations. This is justifiable given the fact that the focus of this study is on the long term variations. The results are depicted in Figure 1 . The aa index fitting produces the straight line equation T = -1.00724 + 0.0421*aa index with correlation r 2 = 0.81 up till year 1991 but the correlation r 2 drops to 0.54, when the last solar cycle value was included (T = -1.0444 + 0.0462*aa index). The correlations according to the solar cycle lengths and the sunspot numbers turn to be lower.
The strong correlation between the aa index and the temperature changes, point to some interesting areas for further research. If the sun affects the climate through changes in cloudiness, a research on phenomena that explains cloud formation by ionization is in place. One such phenomenon concerns the changes of cosmic ray fluxes. Ahluwalia (1997) has combined the ion chamber measurements from three stations and he has produced the ion chamber data string for the years 1937 to 1994. Because the data after 1994 was not available for ion chamber measurements in common data bases, this data was asked from Dr. Sergey Starodubtsev, who is the Head of High Energy Cosmic Rays Laboratory in Yakutsk. The original annual data of Yakutsk (station ASK-1) for the years 1953 to 2003 is available from the author.
The author has normalized the Yakutsk values into the same value as Ahluwalia (0% for the year 1965 annual value). The graphical presentations of Ahluwalia's data 
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Moscow, count rate and ASK-1 data are shown in Figure 2 . As commented by Ahluwalia (1997) , the ASK-1 data is inconsistent with other ion chamber measurements during the period of 1953 to 1963. Thereafter, these two data sets follow each other with minor deviations only.
Finally, the ion chamber data set for the years 1937 The common understanding has been that the ion chamber measurements and neutron measurements should follow the same pattern, because they measure the same phenomenon by utilizing different sensor technology. The graphs of the neutron measurements from Moscow (NOOA, 2011b) and the newly obtained "Combined ion chamber" measurements are presented in Figure 3 . Many researchers have utilised the neutron measurement data of Climax station (NOOA, 2011c) but the data string was available only till year 2006.
As can be seen, the ion chamber measurements have started to deviate from neutron measurements after 1991 The linear correlation for "Muon+proxy" and the annual global temperature changes is ∆T=0.39366+0.238576* (Muon+proxy) with r 2 value of 0.938. The correlation calculations for CO 2 solar cycle mean values (WRI, 2011) produces the linear correlation equation ∆T= -2.91404799+0.008753*CO 2 with r 2 value of 0.860. The graphs of these parameters are presented in Figure 4 .
In the temperature changes is a peak during the solar cycle 17 around the year 1939. At same time the same kind of unexpected peak was found in the CO 2 data set produced by Beck (Beck, 2007) based on the about 90 000 chemical analysis since 1810. Multilinear correlation of "Muon+proxy" data and this CO 2 data does not improve the correlation in respect to temperature changes.
DISCUSSION
It is not easy to understand why the ion chamber measurements which behave like the sun activity increased during the latest solar cycle 23. However, according to the measurement values this is the case leading into a very good overall correlation. As indicated in the text aforementioned one reason for the Yakutsk (ASK-1) ionization data trend could be a drift in the measurement instrument. Berkova et al. (2008) noticed the same trend in this data. They doubt that there could be a drift of the pressure gauge after 1995. The author thinks that the pressure gauge calibration is an easy procedure and it is difficult to believe that it is the reason for the trend changes. Bleeker et al. (2001) have explained that mu mesons monitored by ionization chambers are mainly produced in nuclear collisions of the incoming cosmic ray protons with energies of 15 GeV and more particles with such large magnetic rigidity are only slightly affected by the activity of the sun. Neutron monitoring should be more sensitive for detecting cosmic ray intensity changes originated from the sun.
In reality, ionization chamber measurement changes follow very well neutron measurement changes caused by the activity variations of the sun. One can see this correlation in Figure 3 with the value r 2 = 0.92 till the year 1991. The author's idea is that ionization chamber measurements could be the better indication of the sun's impact on the climate than the neutron measurements because they are based on the ionization phenomenon. This is the same phenomenon as the cosmic rays induce electrical charges on particles affecting cloud formation.
Based on these analyses, one could argue that "sun theory" is still alive. The impact mechanism of the sun through cosmic rays and cloudiness may have increased the temperature during the last 150 years. According to Svensmark (2007) , a 2% change in low cloud cover can cause a warming effect of 1.2 Wm -2 . This value is almost the same as the total anthropogenic warming effect of 1.6 Wm -2 since 1750 as reported by IPPC (2007) . There are still two competing theories of global warming: sun theory and anthropogenic impact.
The recent changes in the ion chamber measurements need to be confirmed by using the data from other ion chamber stations. If after comparing these data, we still find that the changes described previously are true, further studies are needed to understand the causes of this behaviour.
